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(54) Image processing method, and image processing apparatus 



(57) Disclosed are a highly versatile image process- 
ing method and apparatus wherein it is possible to pre- 
view an image that takes into account a change in the 
color reproduction characteristic of an output device 
with the passage of time, as well as a computer readable 
memory storing a program for executing this preview 
processing. A printer that outputs an image is calibrated 
in regard to its image output characteristic and a set of 



one-dimensional LUTs that conforms to the color repro- 
duction characteristic of the printer is generated. On the 
basis of the set of one-dimensional LUTs, the content of 
a set of one-dimensional LUTs, which is used when PCS 
data that has been stored in a profile corresponding to 
the printer is converted to data dependent upon the 
printer, is modified, and another set of one-dimensional. 
LUTs, which is used when data dependent upon the 
printer is converted to PCS data, is modified. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to an image processing meth- 
od, an image processing apparatus and a computer 
readable memory. More particularly, the invention re- 
lates to an image processing method, an image 
processing apparatus and a computer readable memo- 
ry for matching the color expressions of input and output 
devices having different color characteristics. 

In order to achieve color matching between image 
data entered by an input device such as a monitor or 
scanner and image data output by an output device such 
as a color ink-jet printer based upon the entered image 
data, there is a known image processing system in 
which data (referred to as "profile data" below) that de- 
scribes the input/output characteristics of various input/ 
output devices is retained in the form of a database. The 
image processing system executes processing be- 
tween the input image data and the output image data 
utilizing input/output profile data, which corresponds to 
these input/output devices, in actual image processing 
such as color matching. 

ICC (Internationa! Color Consortium) profile data is 
well known as an industrial standard and is an example 
of profile data used in such an image processing sys- 
tem. 

In regard to each item of profile data, a color space 
(Profile Connection Space, or PCS) that is independent 
of input/output devices is defined by CIE XYZ color 
space or CIE L*a*b* color space. The intermediate color 
space is established to make possible color matching 
between various input and output devices by performing 
processing in two steps, namely by making a conversion 
from color space dependent upon the input device to 
PCS and then making a conversion from PCS to color 
space dependent upon the output device. One PCS is 
defined for the data of each profile. 

In regard to the data of each profile, data composed 
of a 3-input N-output look-up table or the like is retained 
as a database for performing the conversion from PCS 
to the color space dependent upon the input/output de- 
vice or the conversion from the color space dependent 
upon the input/output device to PCS. These items of da- 
ta are referred to in actual image processing such as 
color matching and either the data referred to is output 
or, in certain cases, interpolated data obtained by ap- 
plying interpolation processing to the same data is out- 
put. 

Further, in regard to the data of each'profile, data 
consisting of a 3-input 1 -output look-up table or the like 
is retained as a database which indicates whether a 
color specified by PCS is capable of being reproduced 
by the input/output devices. These items of data are re- 
ferred to in color-reproduction range examination 
processing, which is for determining whether a specific 
color is capable of being reproduced by a certain input/ 



output device, and either the data referred to is output 
or, in certain cases, interpolated data obtained by ap- 
plying interpolation processing to the same data is out- 
put. 

s The structure of the data referred to at the time of 
such image processing as color matching is referred to 
as being of the Lut8Type or Lut16Type in regard to ICC 
profile data and, as shown in Fig. 9A, is composed of a 
3X3 matrix 20, a set 21 of three one-dimensional look- 
to up tables (one-dimensional LUTs), a three-dimensional 
look-up table (three-dimensional LUT) 22 having d c x 
d Q x d c grid points each of which possesses N compo- 
nents, and a set 23 of N one-dimensional look-up tables 
(one-dimensional LUTs), where N represents the 
is number of components in the color space of the output 
device. For example, N is equal to 3 in RGB color space 
and 4 in CMYK color space. Further, do represents the 
number of grid points along each color-space axis of the 
three-dimensional LUT. 
20 Similarly, the structure of the data referred to at the 
time of such image processing as color matching is re- 
ferred to as being of the Lut8Type or Lutl6Type in regard 
to ICC profile data and, as shown in Fig. 9B, is com- 
posed of a 3 x 3 matrix 20, a set 21 of three one-dimen- 
25 sional LUTs, a three-dimensional LUT 22 having d n X 
d-, X 6^ grid points each of which possesses one com- 
ponent, and a one-dimensional LUT 23, where d-, rep- 
resents the number of grid points along each color- 
space axis of the three-dimensional LUT 
30 Consider a case where an image displayed on a 
color monitor in which color space is defined by RGB 
space is output to a color printer in which color space is 
defined by CMYK space. In accordance with the exam- 
ple of the prior art described above, first the RGB data 
35 is converted to device-independent PCS (RGB ^ PCS) 
in accordance with the processing flow shown in Fig. 
9A, then PCS is converted to CMYK data (PCS -> 
CMYK) in similar fashion in accordance with the 
processing flow shown in Fig. 9B. 
40 However, since the 3 X 3 matrix is used in the initial 
step of processing, this matrix can be employed in the 
RGB -» PCS conversion but not in a CMYK PCS con- 
version. Accordingly, the processing procedure is used 
upon modifying a part of the procedure in such a manner 
45 that the data defined in PCS will enter the one-dimen- 
sional LUT as is. Bycontrast, in a case where the printer 
that outputs the image handles image data that has 
been defined in YMC space, this matrix can be used. 
Thus, with the processing of the prior art, there are 
50 cases where the standard processing procedure can be 
used as is and cases where it must be used after being 
partially modified, depending upon how the color space 
of the output device is defined. Such a processing tech- 
nique lacks versatility. 
55 in order to provide a preview of an output, it is nec- 
essary that an image be displayed on a color monitor, 
in which color space is defined by RGB, so as to reflect 
the output characteristic of the printer serving as the out- 
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put device. To achieve this, it is desired that the image 
be output by performing the color space conversion by 
following a process that is the reverse of above-de- 
scribed process RGB -> PCS, PCS -» CMYK. In order 
to execute such processing, it would be ideal if the color- 
space matching processing also possessed a reversible 
characteristic. 

In addition, the color reproduction characteristic of 
a printer varies depending upon the aging of the very 
components that construct the printer. For example, if 
the printer is a laser printer, the color reproduction char- 
acteristic varies owing to a change in the optical char- 
acteristic of the semiconductor laser, the reflection char- 
acteristic of the photosensitive drum, etc., with the pas- 
sage of time. 

Furthermore, regardless of the type of color match- 
ing processing executed, it is vital that the user of the 
apparatus executing this processing know in advance 
the kind of image processing being executed. It is re- 
quired that the type of processing being executed be 
managed accurately at all times especially in an image 
processing system composed of various input and out- 
put devices. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide an image processing method and apparatus 
wherein it is possible to preview an image that takes into 
account a change in the color reproduction characteris- 
tic of an output device with the passage of time, as well 
as a computer readable memory storing a program for 
executing this preview processing. 

According to one aspect of the present invention, 
the foregoing object is attained by providing an image 
processing method comprising a generating step of ex- 
ecuting calibration of an output device, which outputs 
an image : in regard to an image output characteristic 
thereof, and generating a set of one-dimensional LUTs 
that conforms to a color reproduction characteristic of 
the output device, a first modifying step of modifying, on 
the basis of the set of one-dimensional LUTs, content of 
a first set of one-dimensional LUTs used when device- 
independent data that has been stored in a profile cor- 
responding to the output device is converted to data de- 
pendent upon the output device, and a second modify- 
ing step of modifying, on the basis of the set of one- 
dimensional LUTs, a second set of one-dimensional 
LUTs used when data dependent upon the output device 
is converted to device-independent data. 

The profile includes an output profile that describes 
the output characteristic of the output device, and the 
output profile includes, as color processing data for con- 
verting the device-independent data to the data depend- 
ent upon the output device, (1) a first 3x3 matrix, (2) 
a first set of three one-dimensional LUTs, (3) a first 
three-dimensional LUT, and (4) a first set of N one-di- 
mensional LUTs, and further includes, as color process- 



ing data for converting the data dependent upon the out- 
put device to the device-independent data, (1 ) a second 
set of N one-dimensional LUTs, (2) a second N-dimen- 
sional LUT, (3) a second set of three one<Jimensional 
s LUTs, and (4) a second 3x3 matrix. 

The image processing method may further com- 
prise a step of converting the device-independent data 
to the data dependent upon the output device by apply- 
ing processing using (1) the first 3x3 matrix, (2) the 
io first set of three one-dimensional LUTs, (3) the first 
three-dimensional LUT and (4) the first set of N one- 
dimensional LUTs in the order mentioned. 

The image processing method may further com- 
prise a step of converting the data dependent upon the 
is output device to the device-independent data by apply- 
ing processing using (1) the second 3x3 matrix, (2) 
the second set of three one-dimensional LUTs, (3) the 
second N-dimensional LUT and (4) the second set of N 
one-dimensional LUTs in the order mentioned. 

The profile further includes an input profile that de- 
scribes a display characteristic of a display device that 
displays an image, and the input profile includes, as 
color processing data for converting the device-inde- 
pendent data to the data dependent upon the display 
device, a third 3X3 matrix and a third set of N one- 
dimensional LUTs. 

The image processing method may further com- 
prise a step of converting the device-independent data 
to the data dependent upon the display device by ap- 
plying processing using the third 3x3 matrix-and the 
third set of N one-dimensional LUTs in the order men- 
tioned. 

Here the output device is a printer and it is preferred 
that the data used by the printer be defined by CMYK 
space and that the device-independent data be defined 
by XYZ space. Further, the display device is a display 
monitor and it is preferred that the data used by the dis- 
play monitor be defined by RGB space. 

Further, it is preferred that the set of one-dimension- 
al LUTs be stored together with calibration information 
but separately from the profile. 

The image processing method may further com- 
prise a transfer step of transferring the set of one-dimen- 
sional LUTs to a device driver corresponding to the out- 
put device. 

According to another aspect of the present inven- 
tion, the foregoing object is attained by providing an im- 
age processing apparatus comprising generating 
means for executing calibration of an output device, 
which outputs an image, in regard to an image output 
characteristic thereof, and generating a set of one-di- 
mensional LUTs that conforms to a color reproduction 
characteristic of the output device, first modifying means 
for modifying, on the basis of the set of one-dimensional 
LUTs, content of a first set of one-dimensional LUTs 
used when device-independent data that has been 
stored in a profile corresponding to the output device is 
converted to data dependent upon the output device, 
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and second modifying means for modifying, on the basis 
of the set of one-dimensional LUTs, a second set of one- 
dimensional LUTs used when data dependent upon the 
output device is converted to device-independent data. 

According to still another aspect of the present in- 
vention, the foregoing object is attained by providing a 
computer readable memory storing an image process- 
ing program, comprising codes for executing calibration 
of an output device, which outputs an image, in regard 
to an image output characteristic thereof, and for exe- 
cuting processing for generating a set of one-dimen- 
sional LUTs that conforms to a color reproduction char- 
acteristic of the output device, codes for executing 
processing for modifying, on the basis of the set of one- 
dimensional LUTs, content of a first set of one-dimen- 
sional LUTs used when device-independent data that 
has been stored in a profile corresponding to the output 
device is converted to data dependent upon the output 
device, and codes for executing processing for modify- 
ing, on the basis of the set of one-dimensional LUTs, a 
second set of one-dimensional LUTs used when data 
dependent upon the output device is converted to de- 
vice-independent data. 

In accordance with the above-described aspects of 
the present invention, calibration processing in regard 
to the image output characteristic of an output device 
that outputs an image is executed and a set of one-di- 
mensional LUTs that conforms to the color reproduction 
characteristic of the output device is generated. On the 
basis of the set of one-dimensional LUTs, the content of 
a first set of one-dimensional LUTs, which used when 
device-independent data that has been stored in a pro- 
file corresponding to the output device is converted to 
data dependent upon the output device, is modified, and 
a second set of one-dimensional LUTs, which is used 
when data dependent upon the output device is convert- 
ed to device-independent data, is modified. 

Another object of the present invention is to provide 
an image processing method and apparatus wherein it 
is possible to execute color matching processing having 
a high degree of versatility. 

According to one aspect of the present invention, 
the foregoing object is attained by providing an image 
processing method comprising a generating step of ap- 
plying calibration processing to an output device that 
outputs an image, and generating a set of one-dimen- 
sional LUTs that conforms to a color reproduction char- 
acteristic of the output device, a storing step of storing 
the generated set of one -dimensional LUTs separately 
of a profile that describes an output characteristic of the 
output device into a memory, a modifying step of modi- 
fying, on the basis of the set of one-dimensional LUTs 
when color matching processing is executed using the 
profile, content of the set of one-dimensionat LUTs used 
when device-independent data that has been stored in 
the profile corresponding to the output device is convert- 
ed to data dependent upon the output device, and a 
color matching execution step of executing color match- 



ing processing using the profile that has been modified 
at the modifying step. 

According to another aspect of the present inven- 
tion, the foregoing object is attained by providing an im- 
s age processing apparatus comprising generating 
means for applying calibration processing to an output 
device that outputs an image, and generating a set of 
one-dimensional LUTs that conforms to a color repro- 
duction characteristic of the output device, first storage 
10 means for storing the set of one-dimensional LUTs gen- 
erated by the generating means, second storage means 
for storing a profile that describes an output character- 
istic of the output device, modifying means for modify- 
ing, on the basis of the set of one-dimensional LUTs 
is when color matching processing is executed using the 
profile, content of the set of one-dimensional LUTs used 
when device-independent data that has been stored in 
the profile corresponding to the output device is convert- 
ed to data dependent upon the output device, and color 
20 matching execution means for executing color matching 
processing using the profile that has been modified by 
the modifying means. 

According to still another aspect of the present in- 
vention, the foregoing object is attained by providing a 
25 computer readable memory storing an image process- 
ing program, comprising codes for applying calibration 
processing to an output device that outputs an image, 
and for executing processing for generating a set of one- 
dimensional LUTs that conforms to a color reproduction 
30 characteristic of the output device, codes for executing 
processing for storing the generated set of one-dimen- 
sional LUTs separately of a profile that describes an out- 
put characteristic of the output device into a memory, 
codes for executing processing for modifying, on the ba- 
ss sis of the set of one-dimensional LUTs when color 
matching processing is executed using the profile, con- 
tent of the set of one-dimensional LUTs used when de- 
vice-independent data that has been stored in the profile 
corresponding to the output device is converted to data 
40 dependent upon the output device, and codes for exe- 
cuting color matching processing using the profile that 
has been modified. 

In accordance with the above-described aspects of 
the present invention, calibration of an output device 
45 that outputs an image is executed and a set of one-di- 
mensional LUTs that conforms to the color reproduction 
characteristic of the output device is generated. The set 
of one-dimensional LUTs that has been generated is 
stored separately of a profile that describes the output 
50 characteristic of the output device. On the basis of the 
set of one-dimensional LUTs when color matching 
processing is executed using the profile, the content of 
a first set of one-dimensional LUTs, which is used when 
device-independent data that has been stored in the 
55 profile corresponding to the output device is converted 
to data dependent upon the output device, is modified, 
and color matching processing is executed using the 
profile that has been modified. 
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Still another object of the present invention is to pro- 
vide an image processing method and apparatus capa- 
ble of executing color matching processing that takes 
into account a change in the color reproduction charac- 
teristic of an output device with the passage of time and 
further capable of managing a profile necessary for 
processing to accomplish this, as well as a computer 
readable memory storing a program for executing this 
management. 

According to one aspect of the present invention, 
the foregoing object is attained by providing an image 
processing method comprising a storage step of storing 
a plurality of profiles used in color matching processing 
into a memory, a setting step of setting management in- 
formation for each of the plurality of profiles based upon 
an instruction from a user, and a management step of 
managing the profiles based upon the management in- 
formation that has been set. 

According to another aspect of the present inven- 
tion, the foregoing object is attained by providing stor- 
age means for storing a plurality of profiles used in color 
matching processing, setting means for setting man- 
agement information for each of the plurality of profiles 
based upon an instruction from a user, and manage- 
ment means for managing the profiles based upon the 
management information that has been set by the set- 
ting means. 

The management information may indicate whether 
modification of a profile is allowed or not. The setting 
means preferably has a graphical user interface for al- 
lowing the user to enter instruction. 

According to still another aspect of the present in- 
vention, the foregoing object is attained by providing a 
computer readable memory storing an image process- 
ing program, comprising codes for executing processing 
for storing a plurality of profiles used in color matching 
processing into a memory, codes for executing process- 
ing for setting management information for each of the 
plurality of profiles based upon an instruction from a us- 
er, and codes for executing processing for managing the 
profiles based upon the management information that 
has been set. 

In accordance with the above-described aspects of 
the present invention, a plurality of profiles used in color 
matching are stored, management information for each 
of the plurality of profiles is set based upon an instruction 
from the user and the profiles are managed based upon 
the management information that has been set. 

The invention is particularly advantageous since 
the color reproduction characteristic of an output device 
obtained by performing calibration processing in regard 
to the image output characteristic of the output device 
is reflected when device-independent data is converted 
to data that depends upon output device or when data 
that depends upon output device is converted to device- 
independent data. As a result, it is possible to preview 
an image that reflects the aging of the image output de- 
vice. 



Further, in accordance with the present invention, it 
is possible to execute color matching processing that 
conforms to a color reproduction characteristic reflect- 
ing the aging of the output device, and a profile for per- 
s forming this processing can be managed at will. 

Other features and advantages of the present in- 
vention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
10 or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporat- 
es ed in and constitute a part of the specification, illustrate 
embodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention. 

Fig. 1 is a block diagram illustrating the general con- 
20 struction of an image processing apparatus used in 
all of the embodiments of the present invention; 
Fig. 2 is a block diagram illustrating the flow of 
processing of an image processor executed based 
upon a CMM (Color Management Module); 
25 Fig. 3 is a diagram illustrating an overview of a print- 
er profile; 

Fig. 4 is a diagram illustrating a flow of processing 
based upon "A to B" information in accordance with 
a first embodiment of the invention; 
30 Fig. 5 is a flowchart illustrating a color matching 
processing procedure; 

Fig. 6 is a diagram showing color transformation 
processing for a monitor RGB -» printer CMYK 
monitor RGB conversion; 
35 Fig. 7 is a diagram showing the software composi- 
tion of a host capable of executing calibration of a 
printer connected to a network according to a sec- 
ond embodiment of the invention; 
Fig. 8 is a diagram showing an exchange of infor- 
^0 mation between a printer driver and the CMM; 

Figs. 9A and 9B are block diagrams showing the 
composition of databases according to the prior art; 
Fig. 1 0 is a block diagram showing the configuration 
of a printer network system connecting printers hav- 
45 jng a calibration function according to a third em- 
bodiment of the invention; and 
Fig. 11 is a diagram showing an exchange of infor- 
mation between a host and a printer in the formation 
of an image in accordance with the third embodi- 
50 ment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 Preferred embodiments of the present invention will 
now be described in detail in accordance with the ac- 
companying drawings. 

The construction of an apparatus used in all of sev- 
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eral embodiments set forth below as welt as the struc- 
ture of a profile will be described first. 

<Common Embodiment 

Fig. 1 is a block diagram illustrating an overview of 
the construction of an image processing apparatus ac- 
cording to a typical embodiment of the present inven- 
tion. 

The apparatus includes a CPU 111 for controlling a 
RAM 113, a control panel 114, an image processor 115, 
a monitor 6, an input device 117 and an output device 
118 in accordance with information (profiles, etc.), con- 
trol programs, an operating system : application pro- 
grams (referred to as "applications" below), a CMM 
(Color Management Module) and device drivers, etc. 
stored in a ROM 112. The input device 117 inputs an 
image by an image reader such as an image scanner 
that includes a CCD sensor or by an external device 
such as a host computer, still-video camera or video 
camera, etc., as well as the associated interface. The 
output device 1 1 8 outputs an image by an ink-jet printer, 
a thermal-transfer printer or a dot printer etc. The RAM 
1 1 3 has a work area and a temporary saving area for 
various control programs and for data which is input 
from the control panel 114. The control panel 114 is for 
setting an output device setting unit 7, described later, 
and for entering data. The image processor 115 exe- 
cutes image processing performed in embodiments de- 
scribed later. The monitor 6 displays the results of 
processing executed by the image processor 115 as 
well as data entered by the control panel 114. 

The details of construction and operation of the im- 
age processor 115 will now be described with reference 
to Fig. 2. 

Fig. 2 is a block diagram illustrating the flow of 
processing of an image processor executed based upon 
a CMM (Color Management Module). 

A color matching processor 1 , which executes color 
matching processing, converts data entered via the op- 
erating system and dependent upon the input device 
117 to data dependent upon the output device 118. 

I nput devices 1 1 7 connected to this image process- 
ing apparatus are of a plurality of different types. A signal 
("type of input device"), which indicates from which type 
of input device an input is received from, enters an input 
profile reader 2. In response, the input profile reader 2 
reads input profile data, in which the input characteristic 
of the input device 117 corresponding to the particular 
type is described, out of an input profile memory 4. 

Output devices 118 connected to this image 
processing apparatus are of a plurality of different types. 
A signal ('type of output device"), which indicates from 
which type of output device an output is produced, a sig- 
nal {"type of recording medium"), which has been set in 
the output device corresponding to the particular type, 
a signal indicating "set binarization method", a signal in- 
dicating "resolution" and a signal ("type of ink"), which 



indicates the type of ink used in the producing the out- 
put, enter an output profile reader 3. In response, the 
output profile reader 3 reads output profile data out of 
an output profile memory 5. The output profile data de- 
5 scribes the output characteristic corresponding to the 
output device 118, which corresponds to the particular 
type, and to various settings of the output device, 

The input profile memory 4, which is provided in the 
ROM 112, stores plural items of input profile data that 
10 describe the input characteristics of various input devic- 
es 1 1 7 connected to this image processing apparatus in 
advance. A single item of input profile data correspond- 
ing to the input device 117 connected to the image 
processing apparatus is read out of the input profile 
15 memory 4 by the input profile reader 2. 

The output profile memory 5 : which is provided in 
the ROM 112, stores plural items of output profile data 
that describe output characteristics conforming to vari- 
ous setting of various output devices 118 connected to 
20 this image processing apparatus in advance. A single 
item of output profile data corresponding to the output 
device 118 connected to the image processing appara- 
tus and to various settings of the output device is read 
out of the output profile memory 5 by the output profile 
25 reader 3. 

Fig. 3 is a diagram illustrating an overview of a print- 
er profile. 

A profile has a header in which basic information 
relating to various profiles is described, and a table in 
30 which information used in color matching processing is 
described. For example, the header stores ID informa- 
tion, version information and device class information 
that indicates the basic type of the device. The table 
stores "Bto A" information and "A to B" information. The 
35 "B to A" information describes color processing param- 
eters relating to processing of the kind shown in Figs. 
9A and 9B for converting image data in PCS independ- 
ent of the device to image data dependent upon the 
color space of a certain device. The "A to B" information 
40 describes color processing parameters relating to 
processing of the kind shown in Fig. 4 (described later) 
for converting image data dependent upon the color 
space of a certain device to image data in PCS inde- 
pendent of the device. 
45 The "B to A" information and "A to B" information is 
stored in correspondence with the color matching meth- 
od (perceptual, cotorimetric and saturation) supported 
by the CMM (Color Management Module). The percep- 
tual method is color matching suitable for images such 
so as photographs and places emphasis upon color tones. 
The coiorimetric method is color matching suitable for 
images such as logos and the purpose thereof is to re- 
produce matching colors colorimetrically. The saturation 
method is color matching that is suitable for images such 
55 as graphs and computer graphics and emphasizes color 
sharpness. In order to distinguish which color process- 
ing parameters shown in Fig. 3 correspond to which 
color matching method, the following numbers have 
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been affixed to the parameters: "01 " to perceptual, "02" 
to colorimetric and "03" to saturation. 

<First Embodiment 

Fig. 4 is a diagram illustrating flow of processing 
based upon the "A to B u information in accordance with 
this embodiment. 

Processing based upon the "A to B n information cor- 
responds to processing that is the reverse of the 
processing shown in Figs. 9A and 9B based upon the 
"B to A" information. The processing based upon the "A 
to B" information uses a set 30 of N one-dimensional 
LUTs, an N-dimensional LUT 31 having d 0 x d 0 x d 0 
grid points each of which possesses M components, a 
set 32 of M one-dimensional LUTs, and a 3 x 3 matrix 
33, where N represents the number ol components in 
the color space of the output device to which this profile 
corresponds. This number is the same as the number 
of one-dimensional LUTs (or the same as the number of 
output elements of the three-dimensional LUT 22) 
shown in Figs. 9A and 9B. 

In accordance with processing based upon the n A 
to B" information in this embodiment, processing starts 
from the set 30 of N one-dimensional LUTs. Regardless 
of the number of input components, therefore, each set 
of LUTs and the matrix can be used effectively without 
any limit being imposed on processing and irrespective 
of the number of input elements. 

Color matching processing relating to image forma- 
tion processing and preview processing using the print- 
er profile shown in Fig. 3 will now be described with ref- 
erence to Figs. 5 and 6. 

Steps S1 0, S20 represent processing for converting 
RGB data (monitor RGB), which is dependent upon the 
characteristic of a monitor serving as an input device 
that displays an input image generated by a DTP (Desk- 
top Publishing) application or the like via an operating 
system, to CMYK data (printer CMYK) dependent upon 
the characteristic of a printer serving as an output de- 
vice. The module which executes this processing is 
n CMM1°. 

According to this processing, a monitor profile 42 is 
read out by the input profile reader 2, °A to B" information 
43 from the monitor profile is set in the CMM1 , a printer 
profile 43 is read out by the output profile reader 3 and 
"B to A" information 46, which conforms to a specified 
color matching method, from the printer profile is set in 
the CMM1. 

The "A to B" information 43 stores the set 30 of three 
one-dimensional LUTs, which executes inverse gamma 
processing conforming to the gamma characteristic of 
the monitor serving as the input device, and the 3 x 3 
matrix 33, which converts RGB data defined in standard 
space to XY2 data. In this case processing using the N- 
dimensional LUT 31 and the set 32 of M one-dimension- 
al LUTs is skipped and not executed. 

The "B to A" information 46, on the other hand, 



stores the 3 x 3 matrix 20, which is for converting image 
data defined in XYZ space to image data in L*a*b* 
space, the set 21 of one-dimensional LUTs, the three- 
dimensional LUT 22, which subjects the image data to 
5 color matching and effects a conversion to within the 
color reproduction limits of the printer, and the set 23 of 
one-dimensional LUTs, which performs a gamma cor- 
rection conforming to the tone characteristic of the print- 
er. 

10 Monitor RGB is converted to XYZ data (PCS data) 
based upon the "A to B" information 43 at step S10. This 
XYZ data is then converted to printer CMYK based upon 
the *'B to A" information 46 at step S20. 

In a case where image processing is image forma- 
ts tion processing, the printer CMYK is output to the output 
device 118 such as a printer at step S25 and color 
matching is terminated. By contrast, if the image 
processing is preview processing, then step S20 is fol- 
lowed by the processing of steps S30, S40. The image 
data obtained as the result of this processing is output 
to the monitor 6 at step S45. 

Steps S30, S40 represent processing for converting 
CMYK data (printer CMYK), which is generated by the 
CMM1 and dependent upon the characteristic of the 
printer serving as the output device, to RGB data de- 
pendent upon the monitor serving as the device for dis- 
playing the preview image. The module which executes 
this processing is "CMM2". 

First a printer profile 43 is read out by the input pro- 
file reader 2, "A to B" information 45, which conforms to 
the above-mentioned specified color matching method, 
from the printer profile 43 is set in the CMM2, the monitor 
profile 42 is read out by the output profile reader 3 and 
n B to A" information 44 from the monitor profile 42 is set 
in the CMM2. 

The "A to B" information 45 has data used in order 
to perform conversion processing in accordance with 
the procedure shown in Fig. 4 and stores the set 30 of 
one-dimensional LUTs, which perform processing that 
is the inverse of the conversion processing that uses the 
set 23 of one-dimensional LUTs for the gamma correc- 
tion conforming to the printer tone characteristic, the N- 
dimensional LUT 31, which is used to convert CMYK 
data processed by the set 30 of one-dimensional LUTs 
to data defined in L*a*b* space based upon the printer 
color reproduction characteristic, the set 32 of one-di- 
mensional LUTs, which converts the data defined in 
L*a*b* space, to data (PCS data) in XYZ space, and the 
3x3 matrix 33. 

On the other hand, the "B to A" information 44 stores 
the 3 x 3 matrix 20, which performs processing that is 
the inverse of the conversion processing by the 3 x 3 
matrix 33, and the set 23 of one-dimensional LUTs, 
which performs a monitor gamma correction that corre- 
sponds to processing that is the inverse of the conver- 
sion processing using the set 30 of one-dimensional 
LUTs. 

At step S30, printer CMYK is converted to XYZ data 
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(PCS data) using the "A to B n information 45. At step 
S40 : the PCS data is converted to monitor RGB based 
upon the "B to A° information 44, and the monitor RGB 
is output to the monitor 6. 

By virtue of such preview processing, the image that 
will be formed by the output device 118 can be verified 
beforehand on the monitor 6. 

In accordance with above-described embodiment, 
therefore, processing based upon the "A to B" informa- 
tion is arranged to correspond to processing that is the 
reverse ol that based upon the W B to A" information. As 
a result, there is no limitation on the number of input 
components and a high degree of universality is 
achieved even in processing that uses the "A to B" in- 
formation and without changing the processing proce- 
dure, as is required in the prior art. Each LUT set and 
the matrix can be used effectively irrespective of the 
number of input components of the image data. 

For example, it is possible to efficiently execute pre- 
view processing using the "A to B" information in which 
CMYK data, for which the number of components is four, 
is adopted as the input data. 

Described next will be calibration processing for 
changing data that has been stored in a printer profile 
used in the above-described embodiment to data that 
conforms to the current state of the printer. 

The color reproduction characteristic of a printer 
varies depending upon the environment in which it is in- 
stalled and with the passage of time. Accordingly, the 
amount of change is measured, a correction coefficient 
is obtained and this is stored in the printer profile. 

In order to measure the amount of change, patches 
of eight tones are formed by the monochromatic com- 
ponents of CMYK and the colors are measured using 
colorimetry means such as a scanner. By comparing the 
data indicative of the measured colors and the data of 
each patch stored in advance, a CMYK one-dimension- 
al LUT for correcting the amount of change in each color 
component of CMYK is generated. Calibration process- 
ing for generating this LUT is disclosed in the specifica- 
tion of Japanese Patent Application No. 8-42856. 

The CMYK one-dimensional LUT thus generated is 
reflected in each of the sets 23 of one-dimensional LUTs 
of "B to A" information stored in the printer profile shown 
in Fig. 3 t and information such as the date on which the 
calibration processing was performed is added onto the 
header. 

Furthermore, a set of one-dimensional LUTs for per- 
forming processing that is the inverse of the conversion 
processing using the set of CMYK one-dimensional 
LUTs generated by the calibration processing is ob- 
tained and this set of one-dimensional LUTs is reflected 
in each of the sets 30 of one-dimensional LUTs of "B to 
A" information in the printer profile. 

Thus, in accordance with this embodiment, the set 
23 of one-dimensional LUTs and the set 30 of one-di- 
mensional LUTs are corrected by calibration process- 
ing. As a result, color matching processing that con- 



forms to the color reproduction characteristic of the 
printer can be executed at all times. This makes it pos- 
sible to provide the user with a high-quality image at all 
times. In addition, it is possible to execute highly accu- 
s rate preview processing in which the output character- 
istic of the printer is always reflected correctly. 

<Second Embodiment 

10 When the printer set forth in the first embodiment is 
being used as a local printer having a one-to-one rela- 
tionship with respect to the host, it does not matter if the 
profile of the output device is rewritten by processing in 
accordance with the first embodiment. However, in a 

'5 case where a plurality of printers of the same type (e.g., 
printer A 51 and printer A 52) are connected to a network 
51, as shown for example in Fig. 7, the host uses the 
printer profile (profile 74, which is supported by the print- 
ers A) of the identical printers (the printers A) as the 

20 common profile for the plurality of printers (e.g., printers 
A51 and A52). This means that when the data that has 
been stored in a printer profile that conforms to the color 
reproduction characteristic of a specific printer (e.g., 
printer A 51) is rewritten, it is not possible to perform 

25 proper color matching processing that conforms to the 
color reproduction characteristic of another printer 
(printer A 52 in Fig. 7). 

In view of this problem, the host computer 50 in this 
embodiment uses an operating system (OS) 71 to man- 

30 age various programs and data such as an application 
70 that executes DTP processing and calibration 
processing, etc., a group 60 of printer drivers (61, 62 
and 63 corresponding to printers A 51 , A 52 and B 53, 
respectively,) corresponding to the printers capable of 

35 being utilized via the network 55, such as a LAN, a color 
management module (CMM) 72 for performing the color 
matching processing described in the foregoing embod- 
iment, and a printer file 73, etc. , and executes calibration 
processing using the application, printing processing 

40 using the printer driver and color matching processing 
using the CMM 72 by means of a CPU (not shown) un- 
der the control of the operating system 71 . 

In other words, using the calibration function pos- 
sessed by the application 70, the host 50 subjects the 

45 specified printer to the calibration processing described 
in the first embodiment and generates CMYK one-di- 
mensional LUTs for the set 23 of one-dimensional LUTs 
and CMYK one-dimensional LUTs for the set 30 of one- 
dimensional LUTs. 

so Next, the CMYK one-dimensional LUTs thus gener- 
ated are transferred, together with the above-described 
calibration information, to the printer driver that corre- 
sponds to the printer specified via the operating system. 
This printer driver stores the calibration information and 

55 the generated CMYK one<Jimensional LUTs in correlat- 
ed form in any memory area. 

Color matching processing using the CMYK one- 
dimensional LUTs thus stored will now be described with 



8 



BNSDOCID: <EP 0881826A2_L> 



15 



EP 0 881 826 A2 



16 



reference to Fig. 8. It should be noted that this color 
matching processing is executed while the CMM 72 and 
printer driver 60, which corresponds to the printer that 
forms the image, cooperate via the intermediary of the 
operating system 71. 

First, if image formation processing accompanying 
color matching processing is designated by the user of 
the apparatus or by the host, the driver instructs the 
CMM 72 to perform color matching processing. In re- 
sponse, on the basis of the designation made, the CMM 
72 requests the driver for CMYK one-dimensional LUTs 
(CAL data) generated by the calibration processing and 
reads the input profile and printer profile (output profile) 
out of the printer profile 73, as illustrated in Fig. 2. The 
driver transfers the CMYK one-dimensional LUTs (CAL 
data) generated by the calibration processing and 
stored in any memory area to the CMM 72. 

The CMM 72 rewrites the printer profile, which has 
been read out, on the basis of the CMYK one-dimen- 
sional LUTs (CAL data) transferred as described in the 
first embodiment and executes color matching. The driv- 
er outputs the printer C MYK, which has undergone color 
matching processing and been transferred from the 
CMM 72, to the printer, whereby an image is formed. 

In accordance with this embodiment as described 
above, profiles for various types of printers stored in the 
printer profile 73 are not modified by CMYK one-dimen- 
sional LUTs (CAL data) generated by calibration 
processing. As a result, color matching processing con- 
forming to the color reproduction characteristics of each 
of a plurality of printers can be executed without the cal- 
ibration processing of a certain single printer having an 
influence upon the output characteristics of other print- 
ers of the same type. 

In a case where a printer is connected to the host 
50 locally, it goes without saying that an arrangement 
may be adopted in which the printer profile correspond- 
ing to this local printer can be rewritten based upon 
CMYK one-dimensional LUTs (CAL data) generated by 
calibration processing. For example, it may be so ar- 
ranged that the management conditions of each profile 
can be set by the user through a GUI furnished by the 
application 70, and the CMM 72 performs management, 
in accordance with management conditions set by the 
user, to determine whether or not a printer profile that 
has been stored in the profile 73 should be rewritten 
based upon the CMYK one-dimensional LUTs (CAL da- 
ta) generated by calibration processing. In this case it 
may be so arranged that information relating to the man- 
agement method is stored in the header of the printer 
profile. 

Adopting this expedient makes it possible to man- 
age a profile that conforms to the particular usage by 
the user. 

<Third Embodiment 

In the second embodiment, calibration processing 



is executed by the application 70 of the host. As de- 
scribed for example in the specification of U.S. patent 
application No. 08/426,275 (filed on April 21, 1995), re- 
cent printers have an internal calibration function where- 
s by calibration processing can be executed automatical- 
ly, and CMYK one-dimensional LUTs (CAL data) can be 
created, in dependence upon any change in environ- 
ment internally of the printer. However, even if a printer 
has such a function, the results of calibration are reflect- 
io ed only in internal processing of the printer and are not 
fed back to the host. 

This embodiment takes the foregoing into account 
and will be described in regard to a case in which when 
a printer having a calibration function is used upon being 
'5 connected via a network, color matching processing is 
executed by the host making effective use of the results 
of calibration obtained by the printer. 

Fig. 1 0 is a block diagram showing the configuration 
of a printer network system connecting printers having 
a calibration function according to this embodiment of 
the invention. Constituent elements in Fig. 10 identical 
with those described in Fig. 7 are designated by like ref- 
erence characters. 

Numeral 54 in Fig. 10 denotes a printer C equipped 
with a calibration function. The printer C 54 comprises 
a printer engine 54a for forming an image on a recording 
medium, a controller 54b for executing overall printer 
control, control for communication with the host, image 
processing and calibration, and an interface 54c for per- 
forming bidirectional communication via the network 55. 

The printers 51 - 54 and the host 50 communicate 
bidirectionally and exchange information necessary for 
image formation processing. 

The controller 54b includes an MPU 541, a ROM 
542 storing various control programs (inclusive of a pro- 
gram for calibration processing) executed by the MPU 
541, a RAM 543 used as a work area for control program 
execution and a temporary storage area for storage of 
image data received from the host, and an EEPROM 
544 storing the latest CMYK one-dimensional LUTs 
(CAL data) obtained as the result of calibration. . 

It should be noted that a driver 64 corresponding to 
the printer C 54 is installed in the host 50 and that the 
host 50 retains a printer profile 76 for the printer C 54. 

Reference will be had to Fig. 11 to describe image 
formation processing executed by cooperation between 
the printer and host in a printer network of the kind 
shown in Fig. 7 to which the printer shown in Fig. 10 is 
connected. 

First, if image formation processing accompanying 
color matching processing is designated from the appli- 
cation 70, the operating system 71 of the host 50 re- 
quests the printer, which is to form the image, for status 
information. The printer selected by the host 50 re- 
sponds to the request by transmitting the status infor- 
mation to the host 50. The status information includes 
the model name of the printer, the state of the printer (e. 
g., inclusive of information indicating whether the printer 
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has run out of paper ink or toner, etc.) and information 
indicating whether or not the printer possesses a cali- 
bration function. 

The operating system 71 of the host 50 analyzes 
the status information received and determines whether 
the state of the selected printer is norma! or not. If it is 
judged that the state of the printer is not normal, then 
the user is so notified by displaying a message to this 
effect on the screen of the display with which the host 
50 is provided. If the state of the printer is normal, on 
the other hand, then processing proceeds to the next 
step and it is determined whether the selected printer 
has a calibration function. 

If it is judged that the printer does not have the cal- 
ibration function, i.e., if a printer other than the printer C 
54 has been selected, then processing similar to that 
illustrated in Fig. 8 described in connection with the sec- 
ond embodiment is executed. If the printer does pos- 
sess the calibration function, on the other hand, i.e. ; if 
the printer C 54 has been selected, then the operating 
system 71 requests the printer C 54 for CAL data. The 
printer C 54 responds to the request by reading out the 
latest CAL data stored in the EE PROM 544 and trans- 
mitting the CAL data to the host 50. 

The operating system 71 of the host 50 reads a 
printer profile of the kind shown in Fig. 3 (here the printer 
profile 76 corresponding to the printer C 54) out of the 
profile 73 and rewrites the set 30 of one-dimensional 
LUTs of U B to A" information based upon the received 
CAL data in the manner described in the first embodi- 
ment. 

The operating system 71 subsequently executes 
color matching processing, outputs the printer CMYK 
that has undergone color matching processing to the 
printer C 54 via the driver 64 that corresponds to the 
printer C 54 and executes image formation processing. 

Thus, as described above, this embodiment is such 
that if a printer selected to form an image possesses a 
calibration function, the printer is capable of using 
CMYK one-dimensional LUTs (CAL data) updated au- 
tomatically. As a result, processing load related to cali- 
bration processing can be distributed to the printer and 
host. Further, since the latest calibration data can be ob- 
tained from the printer at this time, it is possible to carry 
out excellent image formation that reflects the latest 
color reproduction characteristic of the printer. 

Furthermore, since calibration data is managed by 
the printer, management by the host is eliminated. This 
contributes to a lighter processing load upon the host in 
a printer network system having a plurality of printers. 

Furthermore, in a case where elements constituting 
the printer network system shown in Fig. 10 are con- 
nected to each other via Ethernet LAN and TCP/IP pro- 
tocol is available for the communication, at may be ar- 
ranged that the Host 50 stores IP addresses of the print- 
ers into corresponding profiles, strored in the printer pro- 
file 73, each corresponding to each type of printers. By 
this arrangement, the Host 50 can identify a particular 



printer by using an IP address which is a function of 
TCP/IP, and use a CMYK one-dimensional LUT (CAL 
data) which was automatically updated by the printer. 
It goes without saying that the object of the present 
s invention can also be achieved by providing a storage 
medium storing the program codes of the software for 
performing the aforesaid functions of the foregoing em- 
bodiments to a system or an apparatus, reading the pro- 
gram codes with a computer (e.g., a CPU or MPU) of 
10 the system or apparatus from the storage medium, and 
then executing the program. 

In this case, the program codes read from the stor- 
age medium implement the novel functions of the inven- 
tion, and the storage medium storing the program codes 
is constitutes the invention. 

Further, the storage medium, such as a floppy disk, 
hard disk, optical disk, magneto-optical disk, CD-ROM, 
CD-R, magnetic tape, non-volatile type memory card or 
ROM can be used to provide the program codes. 
20 Furthermore, besides the case where the aforesaid 
functions according to the embodiments are implement- 
ed by executing the program codes read by a computer, 
the present invention covers a case where an operating 
system or the like working on the computer performs a 
25 part of or the entire process in accordance with the des- 
ignation of program codes and implements the functions 
according to the embodiment. 

Furthermore, the present invention further covers a 
case where, after the program codes read from the stor- 
30 age medium are written in a function extension board 
. inserted into the computer or in a memory provided in a 
function extension unit connected to the computer, a 
CPU or the like contained in the function extension 
board or function extension unit performs a part of or the 
35 entire process in accordance with the designation of 
program codes and implements the function of the 
above embodiments. 

As many apparently widely different embodiments 
of the present invention can be made without departing 
40 from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended 
claims. 

The present invention has been described with ref- 
45 erence to look up tables effecting transformation be- 
tween spaces. Other forms of transformation means 
such as neural networks may be substituted for the 
LUTs, the weights of the neural networks constituting 
data which can be updated in a corresponding manner 
50 to the updating of the LUT data as required. 



Claims 

55 1. An image processing method characterized by 
comprising: 

a generating step of executing calibration of an 
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output device, which outputs an image, in re- 
gard to an image output characteristic thereof, 
and generating a set ot one-dimensional LUTs 
that conforms to a color reproduction charac- 
teristic of the output device; 
a first modifying step of modifying t on the basis 
of the set of one-dimensional LUTs, content of 
a first set of one-dimensional LUTs used when 
device-independent data that has been stored 
in a profile corresponding to the output device 
is converted to data dependent upon the output 
device; and 

a second modifying step of modifying, on the 
basis of the set of one-dimensional LUTs, a sec- 
ond set of one-dimensional LUTs used when 
data dependent upon the output device is con- 
verted to device-independent data. 

2. The method according to claim 1 , wherein the pro- 
file includes an output profile that describes the out- 
put characteristic of the output device, and 

said output profile includes, as color processing 
data for converting the device-independent da- 
ta to the data dependent upon the output de- 
vice, a first 3x3 matrix, a first set of three one- 
dimensional LUTs, a first three-dimensional 
LUT, and a first set of N one-dimensional LUTs; 
and 

further includes, as color processing data for 
converting the data dependent upon the output 
device to the device-independent data, a sec- 
ond set of N one-dimensional LUTs, a second 
N-dimensional LUT, a second set of three one- 
dimensional LUTs, and a second 3X3 matrix. 

3. The method according to claim 2, further compris- 
ing a first conversion step of converting the device- 
independent data to the data dependent upon the 
output device by applying processing using the first 
3X3 matrix, the first set of three one-dimensional 
LUTs, the first three-dimensional LUT and the first 
set of N one-dimensional LUTs in the order men- 
tioned. 

4. The method according to claim 3, further compris- 
ing a second conversion step of converting the data 
dependent upon the output device to the device-in- 
dependent data by applying processing using the 
second 3x3 matrix, the second set of three one- 
dimensional LUTs, the secondN-dimensional LUT 
and the second set of N one-dimensional LUTs in 
the order mentioned. 

5. The method according to claim 4, wherein the pro- 
file further includes an input profile that describes a 
display characteristic of a display device that dis- 
plays an image; and 



said input profile includes, as color processing 
data for converting the device-independent da- 
ta to the data dependent upon the display de- 
vice, a third 3x3 matrix and a third set of N 
5 one-dimensional LUTs. 

6. The method according to claim 5, further compris- 
ing a third conversion step of converting the device- 
independent data to the data dependent upon the 

10 display device by applying processing using the 
third 3x3 matrix and the third set of N one-dimen- 
sional LUTs in the order mentioned. 

7. The method according to claim 1 , wherein the out- 
is put device is a printer and data printed by said print- 
er is defined by CMYK space. 

8. The method according to claim 1 , wherein the de- 
vice-independent data is defined by XYZ space. 

20 

9. The method according to claim 5, wherein the dis- 
play device is a display monitor and data displayed 
by said display monitor is defined by RGB space. 

25 10. The method according to claim 1, wherein the set 
of one-dimensional LUTs is stored together with cal- 
ibration information but separately from the profile. 

11. The method according to claim 1, further compris- 
30 ing a transfer step of transferring the set of one-di- 
mensional LUTs to a device driver corresponding to 
the output device. 

12. An image processing apparatus characterized by 
35 comprising: 

generating means for executing calibration of 
an output device, which outputs an image, in 
regard to an image output characteristic there- 
to of, and generating a set of one-dimensional 
LUTs that conforms to a color reproduction 
characteristic of the output device: 
first modifying means for modifying, on the ba- 
sis of the set of one-dimensional LUTs, content 
45 • of a first set of one-dimensional LUTs used 
when device-independent data that has been 
stored in a profile corresponding to the output 
device is converted to data dependent upon the 
output device; and 
50 second modifying means for modifying, on the 
basis of the set of one-dimensional LUTs, a sec- 
ond set of one-dimensional LUTs used when 
data dependent upon the output device is con- 
verted to device-independent data. 

55 

13. The apparatus according to claim 12, wherein the 
profile includes an output profile that describes the 
output characteristic of the output device, and 
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said output profile includes, as color processing 
data for converting the device-independent da- 
ta to the data dependent upon the output de- 
vice, a first 3x3 matrix, a first set of three one- 
dimensional LUTs, a first three-dimensional 5 
LUT, and a first set of N one-dimensional LUTs; 
and 

further includes, as color processing data for 
converting the data dependent upon the output 
device to the device-independent data, a sec- to 
ond set of N one -dimensional LUTs, a second 
N-dimensional LUT, a second set of three one- 
dimensional LUTs, and a second 3x3 matrix. 

14. The apparatus according to claim 1 3, further com- 15 
prising first converting means for converting the de- 
vice-independent data to the data dependent upon 

the output device by applying processing using the 
first 3X3 matrix, the first set of three one-dimen- 
sional LUTs, the first three-dimensional LUT and the 20 
first set of N one-dimensional LUTs in the order 
mentioned. 

15. The apparatus according to claim 14, further com- 
prising second converting means for converting the 25 
data dependent upon the output device to the de- 
vice-independent data by applying processing us- 
ing the second 3x3 matrix, the second set of three 
one-dimensional LUTs, the second N-dimensional 
LUT and the second set of N one-dimensional LUTs 30 
in the order mentioned. 

16. An image processing method characterized by 
comprising: 

35 

a generating step of applying calibration 
processing to an output device that outputs an 
image, and generating a set of one-dimension- 
al LUTs that conforms to a color reproduction 
characteristic of the output device; 40 
a storing step of storing the generated set of 
one-dimensional LUTs separately of a profile 
that describes an output characteristic of the 
output device into a memory; 
a modifying step of modifying, on the basis of 45 
the set of one-dimensional LUTs when color 
matching processing is executed using the pro- 
file, content of the set of one-dimensional LUTs 
used when device-independent data that has 
been stored in the profile corresponding to the s° 
output device is converted to data dependent 
upon the output device; and 
a color matching execution step of executing 
color matching processing using the profile that 
has been modified at said modifying step. 55 

17. An image processing apparatus characterized by 
comprising: 



generating means for applying calibration 
processing to an output device that outputs an 
image, and generating a set of one-dimension- 
al LUTs that conforms to a color reproduction 
characteristic of the output device; 
first storage means for storing the set of one- 
dimensional LUTs generated by said generat- 
ing means; 

second storage means for storing a profile that 
describes an output characteristic of the output 
device; modifying means for modifying, on the 
basis of the set of one-dimensional LUTs when 
color matching processing is executed using 
the profile, content of the set of one-dimension- 
al LUTs used when device-independent data 
that has been stored in the profile correspond- 
ing to the output device is converted to data de- 
pendent upon the output device; and 
color matching execution means for executing 
color matching processing using the profile that 
has been modified by said modifying means. 

18. An image processing method characterized by 
comprising: 

a storage step of storing a plurality of profiles 
used in color matching processing into a mem- 
ory; 

a setting step of setting management informa- 
tion for each of the plurality of profiles based 
upon an instruction from a user; and 
a management step of managing the profiles 
based upon the management information that 
has been set. 

19. The method according to claim 18, wherein the 
management information indicates whether modifi- 
cation of a profile is allowed or not. 

20. An image processing apparatus characterized by 
comprising: 

storage means for storing a plurality of profiles 
used in color matching processing; 
setting means for setting management informa- 
tion for each of the plurality of profiles based 
upon an instruction from a user; and 
management means for managing the profiles 
based upon the management information that 
has been set by said setting means. 

21. The apparatus according to claim 20, wherein the 
management information indicates whether modifi- 
cation of a profile is allowed or not. 

22. The apparatus according to claim 20, wherein said 
setting means has a graphical user interface for al- 
lowing the user to enter instructions. 
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23. A method of printing in which a preview of data to 
be printed is displayed on a monitor, the preview 
data being transformed by LUT or otherwise ac- 
cording to calibration data existing for the printer, 
and including the step of updating the calibration 5 
data for both printer and monitor in accordance with 
a calibration procedure. 
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